A functional Sp1/Egr1-tandem repeat polymorphism in the 5-lipoxygenase gene is not associated with myocardial infarction.
Arachidonate 5-lipoxygenase is an enzyme encoded by the ALOX5 gene, and plays an important role in the synthesis of leukotrienes. These are inflammatory mediators, and have been involved in atherosclerosis and other pathological processes that require proinflammatory activities. Human and animal studies have suggested a role for the ALOX5 gene in atherosclerosis, including a significant association between a promoter polymorphism and a carotid intimal-medial thickness in response to dietary fat. This polymorphism was three- to six-tandem repeats of a Sp1/Egr1 binding motif (GGGCGG)(n), and the number of repeats has been linked with the amount of gene expression. We hypothesized that this ALOX5 polymorphism could influence the risk for myocardial infarction (MI). First, we analysed the effect of the four alleles on gene expression by transfecting the HEK-293 cell line with luciferase reporter-constructs. We found that luciferase activities are dependent on the number of the Sp1/Egr1 repeats, with the three and six repeats having the lowest and highest values. We genotyped 312 male MI survivors, aged < 55 years, and 376 healthy controls matched with patients for sex, age, and ethnicity. Ninety-six per cent of the patients were smokers, compared to only 42% among the controls (P < 0.001; OR = 31.84). The 55 + 56 repeat genotypes were less frequent in patients (55 = 56%, 56 = 0.6%) compared to controls (55 = 60%, 56 = 3%). However, these were non-significantly different frequencies. In addition, no difference in MI-onset age and biochemical values was found between the allele and genotypes. In conclusion, we confirmed the effect of the ALOX5-promoter polymorphism on gene expression, but our data did not support a significant effect of this functional variation on MI risk.